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Airborne Asbestos Survey - Johns Manv i l l e , Wauk egan , IL
4/28/82

TDD#F5-8203-2-03

Introduct ion
On April 28, 1982 an airborne asbestos survey was conducted at

Johns Manv i l l e Company waste s ite located in Waukegan, I l l i no i s . The
purpose of this survey was to develop data to be used in hazard rank ing
of th i s s i te . Wi t h th i s goal in m ind , a l im i ted air samp l ing plan for
airborne asbestos was prepared. The compar i son of upwind asbestos
concentrat ions to downwind concentrat ions was used as an indicator of
asbestos fibers leaving this site. No attempt was made for compliance
style M) sampl ing, nor wi l l comparisons be made between sample
results with any legal standards .

Sampl ing Technique
Airborne asbestos samples were collected at upwind, mids i te and

downwind locations. Collect ions was on mixed cel lu lose ester membrane
fi lters (type AA with 0.8j jm(2) pore s ize) and were drawn by
Sierra/Andersen Virtua l Impactors. These ser ies #240 dichotomous
samplers (Vir tua l Impactor) were ca l ibrated before use with a GCA wet
test meter. This type of sampler separates co l l ec ted part ic les by their
aerodynamic size, or "cuts the sample" . Part i c les , or fibers with an
aerodynamic size of 2.5,um to 15jjm are collected on the coarse fi lter.
Those with aerodynamic s ize less then 2.5>jm are collected on the f ine
f i l ter . Par t i c l e s with aerodynamic s i ze s greater than ISjtim are rejected
and are not co l lected . Sample co l l ect ion rate was at 1 . 67 1 p m ( 3 )
for coarse col lect ion and 15 .03 1 pm for f ine . Power for the samp l i ng
equipment was provided by three separate 3KW(4) gaso l i ne powered
generators.

^Genera l l y cons idered long dura t ion samp l i ng . In add i t i o n at th i s
t ime no standard env i ronmenta l a i rborne asbestos s amp l i n g techn ique has
been pub l i shed .

2um._= micrometers or microns
^ Ipm = L i t e r s per m inu te
4KW - K i l owa t t

n



Survey Data
Meteorological condit ions for the day of th i s survey were as

fo l lows :
Sky - Clear
Winds - 10 to 15mph from northwest
Temperature - 45*
Rainfa l l - None wi th in preceding 24 hours

Sample stat ions were located in upwind, mids i te , and downwind areas
( see attached map) . At the upwind, and mids i te locat ions, the dichoto-
mous samp l i ng tr ipods were placed on the ground, g i v i n g an intake e leva-
tion of approximately 5 feet. The downwind sampling tripod was placed
on top of the FIT van, g iv ing an intake elevation of approximately 14
feet.

Average sample time was 7.5 hours, starting at approximately
10:00 a .m . and stopping at 5 :30 p .m . Fol lowing sampl ing, fi lter cas-
settes were removed at the Johns Manv i l l e Laboratory, and carefully cut
in half. This was done in order to split the sample with Johns Man-
v i l le .

Analytical Technique
Analysis of samples were conducted by EMS Laboratories, Inc. Ana-

lytical Technique involved ash ing of the half f i l ters , and red istr ibu-
t ion onto 0.1 jum nucleopore filters, using a modified Jaffe Wick Method.
Grid square counting was completed using transmission electron micros-
copy with a X20000magn i f i c a t i o n .
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Upwind Sample-Coarse #A1613
(Corrected for half f i l ters)

Chrysoti le Concentration:
Calculated Mass 38ng/m3

Calculated fibers 0.7 fibers/cc
Chrysoti le fibers (A l l s i zes ) : 73
Detect ion L im i t s : 15 fibers/mm?
Amount of Air Filtered: 0 .685 cubic meters
Fields Examined: 20
Total Fi l ter Area: 960mm2

Size Distribution
(Chrysoti le only)

I Part ic le Length-jum 1 0-0.49 j 0 .50-0 .99 | 1 .00- 1 .49 | 1 .50- 1 .99 | 2 .00 -2 .49 | 2.5 up
| Number of Part ic les | 4 | 34 | 14 | 4 | 6 | 9
I_________________________________________________________
I Part i c l e Uidth-j jm | 0-0 .04 | 0 .05 -0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 -0 . 1 9 | 0 . 2 0 - 0 . 2 4 | 0 . 2 5 up
| Number of Part i c l e s | 0 | 55 | 12 | 2 | 1 1 1
I_________________________________________________________
| Aspect Rat i o -L/W | 0 -9 >9 j 10- 19 .9 j 20 -29 .9 | 30-39 .9 | 40-49.9 | 50 up
| Number of Part i c l e s | 15 j 34 | 10 I 3 | 5 | 4
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Upwind Sample-Fine IA1614
(Corrected for half f i l t ers )

Chrysoti le Concentrat ion:
Calculated Mass 0.9 ng/m3

Calcu lated fibers 2 x 10"2 f ibers/cc
Chrysot i le fibers (A l l s i z e s ) : 17
Detect ion L im i t s : 15 fibers/mm?
Amount of Air Filtered: 6 . 1 5 cubic meters
Fie lds Examined: 20
Total Fi l ter Area: 960mm2

Size Distr ibut ion
(Chrysoti le only)

Part i c l e Lengthen | 0 -0 .49 | 0 . 5 0 - 0 . 9 9 | 1 . 00 - 1 .49 | 1 . 50 - 1 . 99 | 2 . 0 0 - 2 . 4 9 | 2.5 up
Number o f Part ic les | 1 | 5 | 6 | 1 | 4 | 0

Part ic le Width->um | 0-0.04 | 0 .05-0 .09 | 0 . 10-0 . 14 | 0 . 15 -0 . 19 | 0 .20-0 .24 | 0 .25 up
Number o f Partic les | 0 | 1 3 | 4 | 0 | Q | Q

Aspect Rat i o-L/W | 0-9 .9 | 10- 19 .9 | 20-29.9 [ 3 0 - 3 9 . 9 | 40-49.9 | 50 up
Number o f Partic les | 3 | 7 [ 5 | 0 | 2
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Mid s i t e Sample-Coarse # 1615
(Corrected for half f i l ters)

Chrysoti le Concentrat ion:
Calculated Mass 450 ng/3
Calculated fibers 12 fibers/cc

Chrysoti le fibers (Al l s i ze s ) : 144
Detect ion Limits : 150 fibers/mm?
Amount of Air Filtered: 0 .752 cubic meters
Fie lds Examined: 2
Total Fi lter Area: 960mm2

Size Distribution
(Chrysoti le only)

I Part ic le Length-jjm | 0-0.49 | 0 .50-0 .99 | 1 .00- 1 .49 | 1 . 50- 1 .99 | 2 .00-2 .49 | 2.5 up
| Number of Partic les 1 10 | 55 | 42 | 14 j 11 | 12
I________________________________________________________
| Part ic le Width^m | 0-0 .04 [ 0 .05-0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 -0 . 19 | 0 .20 -0 .24 | 0 .25 up
| Number of Partic les | 0 | 110 j 29 | 1 | 4 | 0
I________________________________________________________
| Aspect Rat io-L/W | 0-9.9 | 10-19.9 | 20-29.9 [ 3 0 - 3 9 . 9 | 40-49.9 | 50 up
| Number of Part ic les | 29 | 62 | 30 | 7 | 9 | 7
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Mids i t e Samp le-F ine #A1616
(Corrected for half f i l t er s )

Chrysot i l e Concentrat ion :
Calcu lated Mass 270 ng/m3

Calcu lated fibers 0.2 f ibers/cc
Chrysot i le f ibers (Al l s i z e s ) : 1 18
Detect ion L im i t s : 21 fibers/mm?
Amount of Air Fi ltered: 6 . 7 5 cubic meters
Fie lds Examined : 14
Total Filter Area: 960mm2

Size Distr ibut ion
(Chrysoti le only)

Part ic le Length-^m | 0-0 .49 | 0 .50 -0 .99 | 1 .00- 1 .49 | 1 . 50 - 1 . 99 | 2 .00-2 .49 | 2.5 up |
Number of Part ic les | 6 | 38 | 32 | 13 I 11 | 18 |
________________________________________________________|
Part i c l e Width-|im | 0-0.04 | 0 .05 -0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 -0 . 1 9 | 0 . 2 0 - 0 . 2 4 | 0 . 2 5 up |
Number of Part ic les | 0 | 77 | 33 | 5 | 0 | 3 |
________________________________________________________|
Aspect Rat i o -L/W | 0-9 .9 [ 1 0 - 1 9 . 9 | 20-29 .9 [ 3 0 - 3 9 . 9 | 40-49.9 | 50 up |
Number of Part ic les | 26 | 48 | 25 | 8 | 1 | 10
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Downwind Sample-Coarse #A1617
(Corrected for half fi lters)

Chrysot i l e Concentrat ion :
Calcu lated Mass 1 .9 x . 10 3 ng/m3

Calculated fibers 21 fibers/cc
Chrysot i le f ibers (A l l s i z e s ) : 250
Detect ion L imi t s : 150 fibers/aim?
Amount of Air Fi ltered: 0 .752 cubic meters
Fie ld s Examined: 2
Total F i l t er Area: 960mm2

Size Distr ibut ion
(Chrysot i l e only)

I Part i c l e Length-pm | 0-0 .49 | 0 . 50 -0 .99 | 1 . 00 - 1 . 49 | 1 . 5 0 - 1 . 9 9 | 2 . 0 0 - 2 . 4 9 | 2.5 up
| Number of Part i c l e s | 23 | 115 | 64 | 10 1 15 | 23
I_______________________________________________________
| Partic le Width-jum | 0-0.04 | 0 .05-0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 -0 . 19 | 0 .20-0 .24 | 0 . 2 5 up
| Number of Part ic les | 0 | 196 | 42 | 7 | 3 | 2
I_______________________________________________________
| Aspect Rat i o-L/W | 0-9 .9 | 10-19.9 | 20-29 .9 | 30-39.9 | 40-49.9 | 50 up
| Number of Part ic les | 61 | 104 | 51 | 12 I 14 j 8
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Downwind Sample-Fine #A1618
(Correc-ted for half f i l ters )

Chrysot i le Concentrat ion:
Calcu lated Mass below detect ion l imits
Calculated fibers below detect ion l imits

Chrysoti le fibers (Al l s izes ) : 0
Detect ion L im i t s : 6.8 fibers/mm?
Amount of Air Fi l tered: 6.8 cubic meters
Fields Examined: 20
Total F i l t er Area: 960mm2

Size Distribution
(Chrysot i le only)

| Part ic le Length-jum | 0-0 .49 | 0 . 50 -0 .99 | 1 . 00 - 1 .49 | 1 . 50 - 1 .99 | 2 . 0 0 - 2 . 4 9 | 2.5 up |
| Number o f Partic les | 0 | 0 I 0 | 0 | 0 | 0 |
I________________________________________________________I
| Part i c l e Width-jum | 0-0 .04 | 0 .05 -0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 -0 . 19 | 0 . 2 0 - 0 . 2 4 | 0 .25 up |
| Number o f Partic les | Q | 0 | 0 | 0 | O l O |
I________________________________________________________I
| Aspect Rat i o -L/W | 0-9 .9 | 10- 19 .9 [ 2 0 - 2 9 . 9 | 30-39 .9 | 40-49.9 | 50 up |
| Number o f Particles | 0 ( 0 | 0 | 0 I 0 | 0
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Blank IA1619
(Corrected for half f i l ters)

Chrysoti le Concentration:
Calcu lated Mas s NA
Calcu lated fibers NA

Chrysotile fibers (Al l s izes) : 1
Detec t i on L im i t s : 15 fibers/mm?
Amount of Air Fi l tered: 0 (b lank )
Fie lds Examined: 20
Total Fi l ter Area: 960mm2

Size Distr ibut ion
(Chrysot i l e only)

I Part i c l e Length-pm | 0-0 .49 | 0 . 5 0 - 0 . 9 9 | 1 .00- 1 .49 | 1 . 50 - 1 . 99 | 2 . 0 0 - 2 . 4 9 | 2.5 up
| Number o f Part ic les | 0 l 0 | 0 ) 0 | 1 | 0
i________________________________________________________
| Part i c l e Width-^m | 0-0 .04 | 0 .05 -0 .09 | 0 . 10 -0 . 14 | 0 . 1 5 - 0 . 1 9 | 0 . 2 0 - 0 . 2 4 | 0 . 2 5 up
| Number o f Particles | 0 | 1 | 0 | 0 | 0 | 0
!_____________________________________
I Aspect Rat i o-L/W | 0 -9 .9 | 10- 19 .9 | 20-29 .9 | 30-39 .9 | 40-49.9 | 50 up
| Number o f Partic les | 0 | 0 | 0 | 0 | 1 | 0
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Di s c u s s i o n
Two major analytical techn iques are presently used in the determina-

tion of airborne asbestos collected on sampling f i l ters . Transmiss ion
electron microscopy was chosen for this work because it comes c losest to
obta in i ng an absolute fiber count, and i t ' s great ab i l i ty to identify fi-
bers types. These enhanced character i s t i cs over the alternate technique
of phase contrast microscopy (opt ica l microscope) is in great part due to
i t ' s very high resolution. With electron microscope use, every fiber ob-
served is counted and its length and width measured. With phase contrast
microscopy part ic les are observed for shape and s ize . Any part ic le hav-
ing a length to width (or aspect) rat io greater than 3 : 1 , and a length of
5 micrometers or greater, is counted as a fiber. This technique is not
specific for asbestos fiber only. Results are presented as the number of
f ibers per cubic centimeter of air ( f/cm3) . In addit ion the 5 urn lower
cut-off for fiber length precludes ident if icat ion of a much larger popu-
lat ion of fibers which may be present and which are of b io log ic s ign i f i-
cance.

The conversion of data obtained by one method to units of the other
is not general ly cons idered appropriate in the case of airborne asbestos
measurement. The optical technique counts not only asbestos but all fi-
bers, whi le electron microscopy is mineral specif ic . Fiber size range
v i s ib le by electron microscopy is essentially complete, while that seen
optical ly is truncated both physically and by regulat ion.

Currently establ ished occupational exposure levels are of min imal
compar it ive va lue for th is work and analytical techn ique . These occupa-
tional exposure levels are all based in the use of phase contrast micros-
copy. In addit ion they are not intended for the general publ ic .
Conc lus ions

Sample resu l ts would ind i cate that a measurab le a irborne concentra-
t ion of chrysot i l e asbestos f ibers is l eav ing th i s s i t e . A h igh concen-
trat ion of 21 fibers/cubic centimeter was noted in the downwind sample as
determined with transmiss ion electron microscopy. Minor amounts of as-
bestos where noted in the upwind samples . Thi s might be expla ined by
prev ious depos i t i on by wind in these now upwind areas . These depos i t s
would then be cont i nua l l y reentra ined and redepos i t ed .

For the above reason this s i te would appear to meet the requirement
for "a pos i t ive air emiss ion in the hazard rank ing model .

DW:v h
3 12
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ASample Number Industrial Category

Date Analyzed•

ANALYSIS INFORMATION:
Detection Limit:

Blank Number

Ashed sample X yes
Amount of Air Filtered:
Fie lds Examined _____ /T

no
(o%

Contract Lab
,Sample Point Descr ip t ion

Standard Number

Fibers per

cubic meters

Total Fi lter Area __________ _
Chrysoti le Fibers (all s izes) : __ //9
Chrysotile Concentration:

Calcu lated Mass
Calcu lated Fibers

ng/m
t

fibers/cc'

SCC USE ONLY 'DATA'INTERPRETATION
Shows posit ive indication of chrysoti.le asbestos in the ambient air.
Shows no indicat ion of chrysotile asbestos in the'ambient air .
Cannot be interpreted because of the limited number of chrysoti le fiberscounted.
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OVMULAflVI IOIA13

MCHRYSOT1LEMORPHOLOGY?
X
\,>.s.
S,
X
>s*\.̂
\.
N.N.\i
XN,
\
\.\

V.vv.a./
/i"7 O

POSITIVE DIFFRACTION PATTf RN IDENTIFICATION
MCHRYSOTltt
x/
N,
N.
X.
X.
v^
\,V,
Sj
N.
\,
\.
>Sj\.N,
\.S*
\,

\,V\-
.P-//i")O

MOTHER FIBERS
(NON-CHRYSOTIIE)

.
•

\.

///

I'}AMBIGUOUSPAHERN

.-o-^T

(')NOSAEOPATTERN

\/

"^

• - •

^Xl

-̂r-

POSSIBLEEXDRAIO

_; ————————————

FIBER SIZE

(mm)
DIAMETER

/
If)
/^
'^~

S.5
-3
//.^

- •?
/
/

.3-
/.*)
/

-T
.:?
•=5x^r-j?/.j?//, 3-— s —«-»*

(mm)
LENG1H
/"?-
~?-

/D
//
/?
<?0
9^-^.•=?o_

5-ft
.̂3

*DO
//

^2H
J.-5
C^t,
<J3-i.-^O
.^?_2_

x"X
/O

.5*-7
^?,i

ASPEC
/
<t-J

/

/

3

>

C

-7

J

.»

——— ̂

,
/

•'OMMENIS:



(conl'd) EPA Sample No: ///Y.-.y
Industrial Coleaoiy:.

GRID NUMBER: I.QjJlll, IV (circle one)

VREIBER FIBER
NUMBER

CHRYSOTIIFJ
MORPHOLOGY?

POSITIVE DIFFRACTION PATHRN IDENTIFICATION

CHRYSOTILt OTHER FIBERS
(NON-CHRYSOIILE)

AMBIGUOUS
PAHERN

NOSAEO
PAOERN

POSSIBLEEXDRA ID

FIBER SIZE

(mm)
DIAME1ER

(mm)
LENG1H ASPEC;

QJL X. V
N.

X
N. 123X 3LX y L--Z.O.

to J^*.
11 X,
17
13 J^_ JX.
14 X. -2
IS
16 X.
17 -r-
1? N.
JO
21 N.
27
23
24
JS

IOIAUS
MUtAHVI tOtAU
DMMENTS:

5.



~. . L

Sample Number Industr ia l Category

Date Analyzed Blank Number

ANALYSIS INFORMATION:
Detect ion Limit: __ _
Ashed sample x* yes
Amount of Air Filtered:
Fie lds Examined

L50
no

Total Fi l ter Area
Chrysoti le Fibers (al l s i r e s ) :
Chrysot i le Concentrat ion:

Calcu la ted Mass /, ^
Calcu l a t ed Fibers

Contrac t L2b
f^LM^'s/vD ( CcA^^TSample Point Descr ipt ion

Standard Number

Fibers per

cubic meters

ng/mj

f ibers/cc'

SCC USE ONLY "DATA'INTERPRETATION'
Shows pos i t ive indication of chrysotl.le asbestos in the ambient a ir .
Shows no indication of chrysoti.le asbestos ' in the ambient air.
Cannot be interpreted because of the limited number of Chrysot i le fiberscounted. . : « . • • ; .•• : •" : • • • : : . • : • . ••• •" . • • • • • . • : . . • •



2STOS DATA REPORT Industrial Category:
Pago 1 of

SAMPLE DATA OPERATING CONDITIONS
Lob ID Number :
Dole analyzed:
Analyst:
Filler Type: ___ (Ll^jiucloopoiaPreparation lechnlque:
Method of counting: _ aildiquaie _Volume of field sompio fillored: O. "T-.

Modo: ___JEM__Beam current ̂ A: _,________________
Sample till ('):_0'-_________________Acluol screen magnification: x «̂ 3- O. O OO,
Av. grid area (mm'): O. OO "-^ *~~
L l ^ _ _ 4 _ _ l _ a . . _ _ _ a _ ANo. of grid squores counted:
Address for grid storage: _£ .J ~—J

GRID NUMBER^II, III, IV (circle one)

E
R

FIBER
NUMBER

_iQIAll

CHRYSOTllE
MORPHOLOGY?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTIIE OTHER FIBERS
(NON-CHRYSOTILE)

AMBIGUOUS
PAOERN

NOSAEO
PA11ERN

POSSIBLE
EXDRAID

FIBER SIZE

(mm)
DIAMETER

(mm)
LENGTH ASPECT r, -

USE ADDITIONAL PAGf '• •< COMMtNTS. IF NECl j 'AV*



.($&}
*'«• •••»»*'

(conl'd)
Indujlrlol Colooofv: W/Vxy// 71/T /faf^_ _

GRID NUMBERfDll, III, IV (circle one)

AT7E
lOER
>/VT.

FIBER
NUMBER

•MCHRYSOTILE
MORPHOLOGY?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE OTHER FIBERS
(NON CHRYSOTILE)

AMBIGUOUS
PAPERN

NOSAEOPAOERN
POSSIBLEEXDRAIO

FIBER SIZE
(mm)

DIAMETER
(mmj

LENG1H ASPf

_LL±L.

10
1 1 .=*.:
12 s
13
14

/O
16
17

IV vX
TO ^L71
77

c



cou



(S2szz;•••._•'
(conl'd) CPA Sample No?

Induilrlol

w

GRID NUMBER(])ll, III, IV (circle one)

J
T7T-

(^)FIBER
NUMBER

t
7
3
4
5
«
7
8
9

10
1 1
17n
14
IS
16
17
11
19
70
71
77
73
74
7)

MJ
VII V| lOtAU

MCHRYSOTIIE
MORPHOLOGY?
^
_̂/
^̂
-/_/,/•
^^
^^
•"
*̂/
^
l/^
*/!x̂
^̂
^̂̂
^̂

Jl.^
^3-

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTILt
^^
^
•/
S\^-
^
^̂̂
,/"
^̂̂
^̂
^̂
•"
tX
,/̂
^
^
pX^"
^~
I/

.2.-S
V 3"

1^)OTHER FIBERS
(NON CHRYSOTIIE)

.

.

ci>
o

I^JAMBIGUOUS
PAHERN

•

. Oc?

(^)NOSAEO
PATTERN

' •„ • •

0
O

POSSIBLE
EXDRAIO

—— I ———————————

FIBfRSIZE

(mm)
DIAMETERy

«Q
/
/
/
/
/
/

A 5"^1
«>̂ 5"
/
//
/
/
/

o?..5//.^— 1—
/.^5/.£>/

(mm)
IENG1H
S0«P â
/«
00
/£L
/ /*
/F\/ na4*3-c^^-^^r«JW

4^5/Tqy^/jr>̂̂ i.
J5L-5-/o
-^2/^xrto/S

J5~?

ASPECT
/S
//
/tf. 30
13-
/(>
/X
/?
^.'

=LI
10
^5"
^2YS(?<so
IS•K.sr<;<y-/<,

/-5.0f/-\SL?

-1ENTS:



Oo C> 0
U

'J A
C£

1C
O/ oc

8 O/ At

/I
VI

O/
^ •/ SI

rt
Ct

t»
Ot

JTC*

o
T7cv

iDBdSV H19N31
(UJUJ) (UJUl)

OIVUQX3
BlOlSSOd

NU31iVd
Q3VSON

(31I1OSAUHD NON)snonoiawv
I")

31I10SAUHD
I")

31I1OSAUJOI )
NOUVOIJI1N30I NUHlVd NOIlDVajJIQ JAIllSOd

I")

)
(p.jUOD)



• **

(conl'd) ERA Somplo Ncr/V/fe^-T"
Induslrlol Category:.
Pogo <^_ ol ./«X

GRID NUMBER(j)ll, III, IV (circle one)

-

-

MFIBERNUMBER
«
2
3
4
s«
7
•
9

10
11
17
IV
14
15
16
17
11
19
?0
71
77
73
74
73

1
v| IOIAU

MCHRYSOTHE
MORPHOLOGY?

./
^
^
^

——— 5 —————vx^^̂

to110

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
(")CHRYSOTllt
S^
l^-^
-̂/̂'̂

10
/30

('}OTHER FIBERS
(NON CHRYSOTIIC)

4,

.

n5

(•>}AMBIGUOUS
PAHERN

C?
O

('}NOSAEO
PAHERN

O
0 \

POSSIBLE
EXDRAIO

——— f ——————————

FIBER SIZE

(mm)
DIAME1ER
-/̂/

/
/ -y///t.s>

(mm)
IENG1H
S3

/A
1*

t5o
^.f
/,̂ 7

~% ———
//<?
t&

ASPECT R/»£
/3
/3
SO
X.S(,£/a
XV,•/<,V3.3

:NIS:

c



GRID NUMBER: I, IV (circle one)

I
(")FIBER

NUMBER
i
2
1
4
S
6
7
•
9

10
11
17
U
14
15
16
17
16
19
TO
71
77
23
74
75

A.U
AIIVI IOIAU

MCHRYSO1IIEMORPHOLOGY?
~^
^̂jf
^
^i/

v^**s*r-^̂
^^̂
\^
S./•^̂
iS*
^
\s^s3.3

/53

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTIU
*s**S-*s-̂
^r

^s~
v'̂
^̂
~
^^̂̂
u^-

*/
-^
»/
^
^
L^
v^
^

2.3
7 ^ 3

(^)OTHER FIBERS
(NON CHRYSOTILE)

.

i/

.

^^

5_
"7

(-)AMBIGUOUS
PAHERN

•

&
O

(-)NOSAED
PAHERN

0O

POSSIBLE
EXDRAIO

*

FIBER SIZE

(mm)
DIAMETER

/
a
/:2-
//.or/3,/.s

JSL_
/.X
/
/rz_
:2_
/.^/o
/.5T
/
//
//.S

(mm)
LENGTH
•"> —5— ̂-t-
/?,
£
%7?

VA~/tA*
3<?S/o
/V/£.
6^
/X
/-2Lv^r

K/v/o.̂̂.^o/8
1 1 /6
/ 1 3*

ASPECT '
—> "•
*i
X
</X

^-6
/€,/v
JiO
V£ .~/v/^
5--

7. '
3V.-'5".-»/^/o^^r*^ .- */^/£v»/^

MENTS:



icom uj
Indujlilol CQlagofy:

GRID NUMBER: 1/lD III, IV (circle one)

E
R
r

I")FIBER
NUMBER
i
1
3
4
5
A
7
•
»

10
11
U
13
14
15
16
17
18
19
90
71
77
73
74
75

fAll
tAtlvl TOIAU

MCHRYSOIILE
MORPHOLOGY?
^
t̂^
^
•X
•

*S"

ŝ*̂
*s
^^̂
*>^
IX"
IX^

*^
*s*
^"^^J2.C2_/ 7x

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTILt
^
^
^
^
'
S"
^s
*̂r
\s-
is*
*s
^
%̂^
*S
^
^
^
.x-
uX'
\^~

3,?-
1 1 X

MOTHER FIBERS
(NON-CHRYSOFIIE)

.

^
'

•
^

3id

(•)AMBIGUOUS
PAOERN

. O
T)

(')NOSAEO
PATTERN

OO

POSSIBLE
EXORAID

FIBER SIZE

(mm)
DIAMETER

/
/
AS"
/5T
/
/
/
/
/
/£
/.S
/

J2.
AS"
*1
2_
/
/->
O.
/
/

(mm)
IENG1H

V
2.ZL.
/V
18to
R
f?/O

/VvS-3S
^0aov>s-/v
^0—> -i
/H
5"c9
/3-^V

.2.0
/K• »^T/ | /y

ASPECT
R

^2-2-
9.2

/O-
/O
^
»10

/V
VS"6 -33.:^.o^3̂.:
0.0a.ĉ
30
/^
/r/ £^L..
/"ai?i£ îWTK-r

1MENTS:



Induslrlol Category: . _/VAt o/c:/v< nnx

GRID NUMBER: I(1D III, IV (circle one)

1
r

('1FIBER
NUMBER
i
7
3
4
5
6
7
•
9

10
11
1?
13
14
15
16
17
It
IV
20
71
27
73
74
21

tAU
LAMVI lOtAUS

MCHRYSOTIIE
MORPHOLOGY?

+s
^
^
^̂
i/
iS"
*s-\s
\s"V•"̂
s*ŝ
*s-̂
•s*
iS'
IS^̂
^

A5"
2-.OO

POSUIVf DIFFRACTION PATTERN IDENTIFICATION
(")CHRYSOTILE
~s
Sŝ
t_J^r

~̂sS
_s*^̂
^*s*
*^_^-^
.̂/
^Vf
iS"
l^.

ZLX2~Q<1

(•>)OTHER FIBERS
(NON-CHRYSOTILE)

.

•

O
/O

(')AMBIGUOUSPATTERN

•

O
O

(*>]NOSAED
PAHERN

O
O

POSSIBLE
EXDRAIO

FIBER SIZC

(mm)DIAMETER
///.$i/̂.5f/ASZL.

/.CT
/
/
AS/.s-
//
/
/
/
/
/
/
/

(mm)
IENG1H
^.S"2.r»_
/« .
••» *^—— . — er^+r~-~? ————/o
.STJZ-/S
/V
/^
/«
/J2-
-2..T
.2.0
J2.:2-
^2_ ?_,.
30
^

^-0
3-2-
3.O

ASPECT
=i<>•^ Z-/a_
A-/c^o/.?t*i/o1• *
^-S
*> <~*-^ —
/«
/f.^c

V
ZLO"^ *^
-i ••»x r '-:;*_.$-/o/v/t,
-2--'"

. /c
/"/<r.

iMENIS:



mammoi
Pago

r-,/r\

GRID NUMBER: l(jj? Ill, IV (circle one)

T,

MFIBER
NUMBER
i
1
a
4
5
6
7a
9

10
11
17
13
14
15
14
if
IB
19
20
71
77
73
74
75

I
IVt IOIAU

MCHRYSOTILEMORPHOLOGY?
\s-
*"»>**
*-"
^
~^
^̂
^~̂
V***
yssss*/sŝ

*r
~ 0.^-
ZL3-'3-

POSITIVE DIFFRACTION PATTf RN IDINnFICATION
(")CHRYSOTILE
isS

. ^
**
^
./
^
*̂s~
v^-i^
i^-
i^
i/•s*s*/̂
S
-S^̂
iS'
**s-XX-

A^O-

(")OTHER FIBERS
(NON CHRYSOfllE)

•

is*
^

.

-2-
/^~

MAMBIGUOUS
PAHERN

Oc)

MNOSAEO
PAHERN

^

//

POSSIBLEEXORA 10

i

FIBER SIZF

(mm)
DIAMETER

/•X
t~>
/
//
///..<r
/. S-/.s
=2-//t////. 5"/. s
*7////

(mm)
IENG1H
^OO

^A^"
/^
/fc
t.

IK
/~7
S*-3-.r-^-s-o
6O/y

J2.2_
/5"ao/^~/^_*/*/^.oi 3/y/^/^z.

ASPECT
/33.
*-27.

/O
/£..6
it/-?
/*/.-.

3V.-33 '
30
/*/

-^-=L
/^:xo
/^-/~-—
5 1-"
O JI • ̂/c
1?/ </
/6
y "^jRpaaffisasss!^! '̂

ENIS:



| V. VI11 v«|

Induslilol Colegofy:. A/Will.

GRID NUMBER: l(fi) III, IV (circle one)

FIBER
NUMBER

CHRYSOTILE
MORPHOLOGY?

POSITIVE DIFFRACTION PATIERN IDENTIFICATION

CHRYSOTIIE OTHER FIBERS
INON-CHRYSOTIIE)

AMBIGUOUS
PAOERN

NOSAED
PATTERN POSSIBLE

EXDRAIO

FIBER SIZE

(mm)
DIAMETER

{mm)
LENG1H ASPECT

r.
AS

-3.5T
/.S" /v/.s /fe.T

75T
10
11
17
43
14 IS
16 /S
17
IS
19
70 /•a -
71
77
73 •X*
74 AS
75

lAli
LAIIVj IQTA15
1MENTS:

o 0
2.^-7 0 1



IG I
Contrac t Lab
1_ rT_ - •'-IH I _-^^^ ' ^"^ ^* T » fyg""Sample Po in t De s c r i p t i o n

Stanoard Number

s per mm

meters

'IT,'

> er s/cc '

»s in the ambient air.
he ambient a ir .
mber of chrysoti le fibers



,'v'i'\f.^ i i t LL I

. , ,Sample Number Industrial Category

Date Analyzed .• • —'- «~>

ANALYSIS INFORMATION:
Detection Limit:

Blank Number

Ashed sample V yesi "

Amount of Air Fi 1
Fie ld s Examined ^J} CD

no

Total Filter Area

Contract Lab

Sample Point Descript ion

Chrysoti le Fibers (all s i z e s ) :
Chrysoti le Concentration:

Calcu lated Mass _

Standard Number

Fibers per ran

cubic meters

/

Calcu lated Fibers /W9 fibers/cc

SCC USE ONLY
'DATA -INTERPRETATION

Shows posit ive indication of chrysoti.le asbestos in the ambient air .
Shows no indication of chrysotile asbestos in the ambient a ir .
Cannot be interpreted because of the limi.ted number of chrysotile fiberscounted.



»n

/"\vJLJl-^> | V_^ »f U-'/ « I / \ I \U I N-^ IV I
(confdl

GRID NUMBER: l/U)lH, IV (circle one)

EPASompleNo:.
Indujli
Pogo A^r ol.

Eni
2i-

(•)FIBER
NUMBER
i
7
J
4
5
A
7
a
9

<0
1 1
12
13
14
15
16
17
18
19
70
71
77
7J
74
75

ALJ
AltVI IOIA15

1

(-)
CHRYSOTILE

MORPHOIOGV7

-<y-
/

POSITIVE DIFFRACTION PATTERN IDENTIFICATION
(-0CHRYSOTILE

e-/

j^jOTHER FIBERS
(NON CHRYSOTHE)

^

/
/

(^)AMBIGUOUS
PAT URN

_^>-
-«-

(^)NOSAED
PAH [UN

•&~~
tf?—

POSSIBLE
EXORAID

FIBER SIZE

(mm)
DIAMETER J

J.5
(mm)

IENG1H

/o

•

ASPECT r..
i ty-

KPS*?^jffiraPi^ir'fLr^ * ̂ * — <-l

MENTS:

c



Contract Lab

SanplY lumber InaustnaT C a t e g o r y S a m p l e Po in t 'Des c r i p t i on

Date Analyzed Blank Number Standard Number.^

ANALYSIS INFORMATION:
Detect ion Limit: ___ >£5"___ Fibers per mm

*» vii.

Ashed sample X yes __ no
Amount of Air Fi l tered: Qe QfS cubic meters
Fie lds Examined
Total F i l t e r Area CffoO-rr^m
Chrysot i l e Fibers (al l s i z e s ) : _ _
Chrysoti le Concentration:

' 3Calcu la ted Mass .^ ft____ ng/m
Ca l cu l a t e d Fibers _____Q. ~^~ f ibers/cc

"""TcC USE ONLY.———————————— —— .. . . . . . . . .
DATA' INTERPRETATION-•

___ Shows pos it ive indicat ion of chrysotile asbestos in the ambient a ir .
___Shows no indicat ion of chrysotile asbes tos ' i n the ambient a ir ,
___ Cannot be interpreted because of the limited number of chrysotile fiberscounted.



V ERA Sample Nn- /I/ 6/_
/ 'ESTOS DATA REPORT Industrial r»iA0ntyPage 1 of ._£.-

SAMPLE DATA
Lob ID Number:.
Dote onoly/ed: -^-7""Anolyjf: _u:Filler Type: _Preparation lechnlque:Method of counting: _ _
Volume of field sample filtered: O. (/•»:

OPERATING CONDITIONS
Mode: __IEM______
Uoam currnnl pA: ̂ 2
Sample Illl (•):__0!
Actual screen magnification-

QJUuQudoopotamadlfJadJalfa.WJcl
Av. grid aroa (mm').
No. ol grid squares counted:
Address for grid storage: *

CXX>

GRID NUMBERfjl) II, III, IV (circle one)

E
R

(^)FIBER
NUMBER

1
1
3
t
5
a
7
a
9

10
11
12
13
14
IS
16
17
18
19
70
71
??
73
74
75JQ?AU_

MCHRYSOTILfMORPHOLOGY?
V*
^
i/
/•
-S
^
»̂/

^
\^
i^-
*^~

^
*S

^
^
t^

POSITIVf DIFFRACTION PATIIRN IDENTIFICATION
MCHRYSOTIIE

ts^
^
tS*^
<S
4^^

^
l̂

^

K'
fc^-

v^
•^

lS~l^/<'••

("}OTHER FIBERS
(NON-CHRYSOTILE)

y
*s
i/

îS'î

<•

(^)AMBIGUOUS
PAHERN

^

^ .

- t

(")NOSAED
PAHERN

———————

\^

'

1

POSSIBLE
EXORAID

——— f ———————

FIBER SIZE

(mm)
DIAMETERa~

/.^
J7.5
/..•C

/
/
/
-7

AS-».sa.T
A^S"/.^~/./:
///

(mm)
LENGTH

/O
/V
//
/£
/V
/^2_
K

^-^*7
/02.

7V
/O
/ff^.rJ.,-?
-2.vT
/R
^7
^2.IBS' 1*'- *

ASAcT
/

'J 't.M>ft. 5X^-V^

ASPECT RAT
.T4(-j
V-Y/c'-6
/V
/J2_
tJ//.^r4ws5-. 6
6-7/^- ._

At .7
/^.3
^.^T/8
£7Jio_
V

7-3
6:7__/otfHO•• ,.•'.;. - i . - :--t -v. • : • : . • ' . - - . • . - • - ; ' •-.-. .•;•-.:• -r^r.-i f-T-. -'•:'.;•; ='.•; •

USE ONAL PAGf S FOR COMMENTS. IF



(conl'd)

f(
IHA bompie r>o: >
Indusltlol Colooory:

^ ol _ ^?-
/I I R

••

GRID NUMBER^) II, III, IV(clrcleone)

-

MFIBER
NUMBER

\
I
3
4
5
«;
a
9

10
11
1?
0
14
IS
16
17
16
19
JO
71
77
73
74
7i

u
I IVC fOIALS

(')CHRYSOTILE
MORPHOLOGY?

^
^~
^
^
,/•
*̂-^
,̂ --
*^
v"

^

^
^

ŵX"
u-^/•?

3V

' POSITIVE DIFFRACTION PATTERN IDENTIFICATION
MCHRYSOTIIE

i/
y^-
/̂̂
^"
*ŝ
^**
^
^s
t^-
^s*
^-^•-
k^-^-^-

..JLg, __j */

(-•)OTHER FIBERS
tNON CHRYSO1ILE)

^*

t

^
•

^
iX"
^
^

d
/^7-

(^)AMBIGUOUS
PArUHN

•

O
•^y^^

MNOSAED
PA! URN

u/

/
.•-t_.

POSSIBLE
EXDRAIO

———— f ——————————

FIBER SIZE

(mm)
DIAMETER

/
/
/
/
/.^
/
~?
/.S
/
/
X
/
1
/
/

?.•$rr
3t-
/
a/.s
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GRID NUMBER: l,<5l)lll, IV(circle one)
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FIBER

NUMBER
CHRYSOTILE

MORPHOLOGY?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE OTHER FIBERS
(NON CMRYSOTILE)

(HAMBIGUOUS
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NOSAED
PAHERN

POSSIBLE
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FIBER SIZE

(mm) '
DIAMETER
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Contract Lab

le Number Industrial Category Sample Point Descr ip t ion

Analyzed

SIS INFORMATION:
Detection Limit:
Ashed sample A
Arr,r--nt of Air Filtered:
Fields Examined

Blank Number itandard Number

no
Fibers per mm

cubic meters

Total Filter Area
Chrysotile Fibers (all s izes) : _
Chrysotile Concentration:

Calcu la ted Mass ___Qt
'**\Calcu la ted Fibers «Jx/O

ng/m
fibers/cc 1

SE ONLY
DATA "INTERPRETATION

Shows positive indication of chrysoti.le asbestos in the ambient air.
Shows no indication of Chrysotile asbestos in the ambient air.
Cannot be interpreted be'cause of the limited number of Chrysotile fiberscounted.
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(conl'dl i»'A sample NO:
Induilflol Colegory:
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GRID NUMBER: MIJIII, IV (circle ono)
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/9//S/5Sample Numoer ndus t r a l Category

Date Analyzed Blank Number

ANALYSIS INFORMATION:
Detect ion Limit :
Ashed sample s< yes no
Amount of Air Fi ltered: Q. 7t
Fie lds Examined __
Total Fi l ter Area
Chrysot i le Fibers (all s i z e s ) :
Chrysoti le Concentrat ion:

Calculated Mass
Calcu l a t ed Fibers /

Contract Leb

S?-nple Po in t Descr ipt ion

Standard Number

Fibers per mm

cubic meters

ng/
f ibers/cc

SCC USE ONLY •DATA'INTERPRE. 'ATION-
Shows pos i t ive ind icat ion of chrysoti.le asbestos in the ambient a ir .
Shows no ind icat ion of chrysotile asbestos ' in the ambient a i r .
Cannot be interpreted because of the limited number of chrysotile f iberscounted. ', . .
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17
18
19
70
71
77
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Analyst: .Filler Type
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Method olVolume ol

CHRYSOTILE
MORPHOLOGY?
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GRID NUMBER®!!, Ill, \V (circle one)
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USE ADDITIONAL PAGES FOP COMMtNTS. IF NECJSSARY



GRID NUMBER III, IV (circle one)

JUAREIMBEn
FIBERNUMBER
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POSITIVE DIFFRACTION PATTERN IDENTIFICATION
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GRID NUMBEF^fplI, III, IV (circle one)
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GRID NUMBER: \(Sl III, IV (circle one)
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GRID NUMBER: 1,® III, IV (circle one)
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(conl'd) ERA Sample Nor
Industrial Coloaory

GRID NUMBER: I I I I , IV (circle one)

FIBER
NUMBER

CHRYSOTTLE
MORPHOLCX5Y?

POSITIVE DIFFRACTION PATTERN IDENTIFICATION

CHRYSOTILE OTHER FIBERS
(NON-CHRYSOTIIE)
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EXDRAID

FIBER SIZE
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